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DETAILED ACTION 

Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 

Specification 

2. The disclosure is objected to because of the following informalities: on page 1, 
line 16, "quart" should read --quartz--. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. Claims 1-20 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The phrase "a determining unit ... detecting unit" (claim 1, lines 6-7) is vague 
and/or indefinite. It is unclear as to how the determining presence/absence of sticking of 
the wafer is actually performed since there is no recitation of any structural/operational 
relationship between the determining unit and the vibration detecting unit in the claim. 

Regarding claim 8, it is unclear what is meant by "configured with a single 
module." It is unclear whether the vibration applying and receiving units each have a 
single module, and if so, it is unclear what is meant by "module," or whether the two 
units are part of the same module. A still further interpretation is that the same unit can 
be used to detect and apply vibration. 
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Regarding claim 11, the phrase "the vibration having a frequency of no less than 
120 Hz" lacks proper antecedent basis. Although in claim 1 vibration is applied, no 
vibration having a frequency of at least 120 Hz is discussed. 

Regarding claim 2, "waver" in line 2 should read -wafer--. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1, 2, and 7-11 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Hara etal. (US51 55523). 

a. Regarding claim 1, Hara et al. disclose a semiconductor processing 
apparatus, comprising: 

• a vibration applying unit (piezoelectric vibrators 7, 9, and 11 in Fig. 2) 
attached to a wafer mounting electrode (wafer support 2 in Fig. 2 can be 
rotated by shaft 4, which inherently must be driven by an 
electromechanical actuator comprising an electrode) and applying 
vibration to a wafer mounted on said electrode; the vibration applying unit 
is operatively attached to said electrode and applies vibration so as to 
cancel the detected vibration of the wafer support structure. 

• a vibration detecting unit (acceleration sensors 6, 8, and 10 in Fig. 2) 
attached to the wafer mounting electrode (the detecting units are 
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operatively attached to the electrode) and detecting vibration induced at 
the wafer mounted on said electrode; 
• and a determining unit determining presence or absence of sticking of said 
wafer; it is well known in the art that an exposure apparatus for 
semiconductor wafers will always have alignment means which detect the 
presence of the wafer and its position relative to a desired orientation, 
based on alignment marks on the wafer. If the alignment means do not 
detect the presence of a wafer, then with certainty no sticking has 
occurred. In general, Hara et al. discuss only the wafer supporting 
mechanism of a semiconductor processing apparatus such as an 
exposure apparatus shown schematically in Fig. 9. The presence of 
alignment means, however, can be inferred from the first step in Fig. 10 
(fine-motion correction of wafer attitude completed). Such a step could not 
be completed without alignment means. 

b. Regarding claim 2, Hara et al. disclose changing a frequency of vibration 
over time. The applied vibration is determined based on the detected vibration, 
and, since the frequency of detected vibration will be different at various times, 
so will the applied frequency of vibration. 

c. Regarding claim 7, the vibration detection units are capable of detecting a 
vibration having a frequency that corresponds to a natural frequency of the wafer, 
and the vibration generators can generate vibration having such a frequency. 
Also see In. 50 of col. 3 to In. 60 of col. 4. 
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d. Regarding claim 8, as best understood, Hara et al. disclose vibration 
detectors and generators that are part of the same module, i.e. a vibration 
suppression system. 

e. Regarding claims 9-11, Hara et al. disclose applying vibration having a 
frequency of more than 120Hz, i.e. 160Hz (col. 4, Ins. 15-60). As it will be 
appreciated by one skilled in the art, vibration in itself is in the form of pulses and 
has a 50% duty ratio. See image below. 



T 

6. Claims 1, 2, and 7-10 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Takabayashi et al. (US5187519). 

a. Regarding claim 1, Takabayashi et al. disclose a semiconductor 

processing apparatus, comprising: 

• a vibration applying unit (such as actuators 13 and 14 in Fig. 2) operatively 



attached to a wafer mounting electrode (electrodes in the drive 
mechanism for stages 8 and 9 in Fig. 1) and applying vibration to a wafer 




-S3—- 
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operatively mounted on said electrode; the vibration applying unit is 
operatively attached to said electrode and applies vibration so as to cancel 
the detected vibration of the wafer support structure; see col. 7, Ins. 20-40; 

• a vibration detecting unit (acceleration pickup sensor 16 and displacement 
sensor 17 in Fig. 2) operatively attached to the wafer mounting electrode 
and detecting vibration induced at the wafer; see col. 6, Ins. 35-45. 

• a determining unit (alignment scope 2 in Fig. 1) determining presence or 
absence of sticking of said wafer; if no wafer is present, alignment cannot 
occur, and processing would not continue. If no wafer is present, hen with 
certainty no sticking has occurred; see col. 4, Ins. 35-45 regarding the 
alignment scope. 

b. Regarding claims 2 and 7-10, see the rejection in part (5) above. The 
arguments are the same. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claim 1, 7, and 8 are alternatively rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hara et al. in view of applicant's admitted prior art (APA). 
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a. Hara et al. disclose a semiconductor processing apparatus, comprising: 

• a vibration applying unit (piezoelectric vibrators 7, 9, and 11 in Fig. 2) 
attached to a wafer table (wafer support 2 in Fig. 2) and applying vibration 
to a wafer mounted on said wafer table; 

• a vibration detecting unit (acceleration sensors 6, 8, and 10 in Fig. 2) 
attached to the wafer table and detecting vibration induced at the wafer 
mounted on the wafer table; 

Hara et al. do not disclose a determining unit determining presence or absence 
of sticking of the wafer and uses a vacuum chuck instead of an electrostatic chuck, 
therefore lacking the wafer mounting electrodes. 

APA teaches the use of a determination circuit in a semiconductor processing 
apparatus, said circuit being able to determine sticking of the wafer (page 2, Ins 5-21 of 
the present specification). APA further teaches the use of an electrostatic chuck for 
holding the wafer on the wafer table (page 3, Ins. 4-20 of the present specification). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the apparatus of Hara et al., in view of the teachings 
of APA, by providing the apparatus with an electrostatic chuck for holding the wafer in 
order to allow holding of the wafer without the need for a vacuum system, and by 
providing a determining unit/circuit capable of detecting sticking of the wafer, in order to 
avoid any troubles attributed to the occurrence of sticking (page 2, In. 18 of the present 
specification). 



Application/Control Number: 10/800,710 Page 8 

Art Unit: 3729 

b. Regarding claims 7 and 8, see the corresponding rejection under 35 
U.S.C 102(b) above. 

9. Claims 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hara et al. and APA as applied to claim 1, and further in view of Abry et al. 
(US5993615). 

Hara et al. and APA disclose the same invention as the applicant except for an 
output unit outputting an alarm when sticking is present, a stop unit stopping processing 
when sticking is present, and a communication unit sending sticking information to a 
host computer when sticking is present. 

Abry et al. teach a unit (PLC 28 in Fig. 2) in a semiconductor processing 
apparatus, said unit being capable of sending processing data to a computer, outputting 
an alarm when a faulty/undesired operation/event has taken place and of stopping 
further processing (col. 4, Ins. 1-35). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made, to use such a unit (which can act as a stop unit, output unit, 
and communication unit) to output an alarm, stop further processing, and transmit data 
to a host computer when an undesired event occurs (such as wafer sticking), in view of 
the teachings of Abry, in order to improve the reliability and efficiency of wafer 
processing. 

10. Claims 15-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hara et al. and APA as applied to claim 1, and further in view of Collins et al. 
(US5874361). 
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Hara et al. and APA disclose the same invention as the applicant, except for a 
processing unit for cancellation of sticking, said unit including at least two structures out 
of a mechanical structure, a structure supplying gas, or a structure generating plasma, 
said structures being for cancellation of said sticking. 

Collins et al. teach using a plasma-generating structure to generate plasma so as 
to allow unsticking of the wafer and using a mechanical structure to unstick the wafer 
from the wafer table (In. 65 of col. 7 to In. 20 of col. 8). Collins et al. also teach using a 
mechanical structure and/or a gas supplied by a supply structure to dechuck the wafer 
(col. 8, Ins. 20-55; also col. 4, Ins. 1-20). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the semiconductor apparatus of Hara et al. and APA, 
in view of the teachings of Collins et al., by providing such processing units including 
mechanical structures, gas supply structures and/or plasma-generating structures in 
order to facilitate easy dechucking of wafers. 

Furthermore, regarding claim 20, it is readily apparent that controlling the 
processing unit must be done via an automated system such as a computer control unit. 
Collins et al. teach such a unit (100 in Fig. 1). Therefore it would have been obvious to 
one or ordinary skill in the art at the time the invention was made to provide a control 
unit in order to control the sticking cancellation processing unit a predetermined number 
of times. 
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Allowable Subject Matter 

11. Claims 3-6 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

Remarks 

12. The structure disclosed by Hara et al. does not serve the same purpose as 
envisioned by the applicant. However, the language of claim 1 is not sufficiently limiting. 
The applicant is advised to reword the limitations of claim 1 in means-plus-function 
language or to make the limitations of claim 1 more specific, so as to unquestionably 
overcome prior art. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Livius R. Cazan whose telephone number is (571) 272- 
8032. The examiner can normally be reached on 7:30AM-4:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Peter Vo can be reached on (571)272-4690. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



LRC 03/28/2006 




SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 3700 



